The occurrence of a nose, i.e. non-convexity, in the stress rate response envelope of the elastoplastic constitutive model to certain stretching directions can be explained as the result of the natural property of the model adopting the pressure dependent yield/plastic potential function, whist the elastoplastic constitutive model assuming a non-associated plastic flow violates a condition of the plastic relaxation of the second work rate or stiffness moduli, representing the so-called Drucker's postulate on stability. In this article, the characters of the noses formed by the model involving associated and non-associated flow rule with pressure dependent yield/plastic potential function are examined focusing of the Drucker's postulate on stability. The existence of the stable softening mechanism is also pointed out for the non-associative elastoplastic materials.
Introduction
The phenomenological elastoplastic constitutive equation based on a plastic flow rule requires the plastic potential function and the yield function. If the plastic potential function different from the yield function is adopted, the model falls within the framework of the non-associated plasticity. In particular for materials with frictional characteristics like sand, rock, and concrete, the yield surface and the plastic potential are often chosen to be different to be able to simulate well the deformation behavior, while the elastoplastic stiffness matrix of the model becomes non-symmetric 1)-3).
To archives elaborated constitutive model under the non-proportional loading behavior the response envelopes of stress rate/stretching in the stress rate/stretching space has been considered clarifying the mechanical properties of the models4)-8). It has been pointed out that the response envelopes of the models adopting a non-associate flow rule exhibit a peculiar nose, i.e. non-convexity of the response envelope, to some particular directions of stretching 5), 9), 10), while some noses are observed for the models adopting an associated flow rule4). The existence of a nose in the stress rate space means that the material in an elastoplastic state behaves stiffer than in an elastic state to certain stretching directions. Although its occurrence in the stress rate response envelope has been miss-understandably explained as the result of the adoption of the non-associated flow rule, the authors 8), 11) explained its occurrence as the natural property of the model adopting the pressure dependent yield function.
On the other hand, it has been clarified that the elastoplastic constitutive model adopting the non-associated plastic flow does not fulfill the condition for the plastic relaxation of the second work rate or stiffness moduli, and looses positive definiteness of elastoplastic matrix in the hardening regime, i.e. so-called Drucker's postulate on stability1)-3),13), 13) .
In this article, focusing on not only the nose observed in the stress rate response envelope but also the stability condition in a sense of Drucker's postulate1), the fundamental   features  on  the  mechanical  properties  of   the  models  adopting  the  associated  and  the   non-associated  flow  rule  are  examined  for  the  pressure   dependent  yielding  and  plastic  flow 
since it holds for the function f, which is homogeneous of degree-one in the stress tensor a , that (10)
•a•a standing for the magnitude.
The substitution of equation (9) into the consistency condition (5) leads to (11) where the second order tensor N is the normalized outward-normal of the yield surface, i.e. (12) and the plastic modulus Mp is given as follows: (13) 
The substitution of Eqs. (2) and (15) 
The inverse expression of equation (16) 
where (20)
The loading criterion is given as follows:
Material Functions for Soils
The particular forms of the material functions for soils are given for the calculation of the response envelopes.
Let Eq. (4) of the yield surface for soils be given by the same form as the modified Cam-clay model 14), 15) (see Fig. 1 in the response envelope of the stress rates only by the non-associated models has been miss-understandably pointed out as the peculiar response4),5),9),10). Further, the response envelope in the softening state exhibits the crescent form, since a large stress relaxation into the inward direction of the yield surface is induced by the stress rate component normal to the yield surface. Therefore, they generally exhibit a nose in each mechanical response, while the larger nose is predicted in Fig. 4 
